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DETAILEO DESCRIPTION 

1 sublect of invention 

transmission 

2 scope of the Patent Application 

th . f oiio.m 9 *., M u.uti... » ..u. — * 

general equation 

t 0 to O. - -pant. ~P««ea by c<o*\ » 3 

(whet . .» L . unlval.nt b^ocbon >W I 3 " 

heat . c o»b».t.a in * <»«*« th. o.n.r.ted .iHc. 

.mm, th. *p-«., u un.-~.«- » 

m . on th . m.ia. w.n oe th. ,..*. • - 

tub . u b-t-.lt- to con.olU.t. th. «nt« ,.11— U th. 
hollow center). 

,. D .t.ll.d Explanation of th. Inv.ntion 

Ih . „...-t mention I. r.l.t* to ..n„ f .otu t in, ..boo 

ttans .U.lon. containing no cbloHn. In .!*.. .1— 
„ „.po,nd .tat. by m.lc. HCVAO «thod. 

a.Utlv. to th. a.nufacturin, ~tho4. of o.u. t t. ,1... 

pt . £ o t . - optu.1 i..t«. — •;• k h ; o ;;; na " 

fut tb« th. —ctlv. in tb. c... s.ctlona! Section 
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to b. contr.ll.d, «b.-i..l "P" ^"" l0 " " th0<U (CW 
B .thod„ utiU.ln, ch..lc.l r.«tlo» .r. .1-1, "Ploy.d. - 
f.. th... CVD ..thod.. th. following .» known, th. In.ld. 
d.po.itlon ..thod («CVO ..thod, in which th. obt.ln.d .ill., 
the* oxld.tlon of .111— ".pound 1. ton* tr.».p«.»t 

til. m.ia. « <•»«« «*•» the ouUld * <1 " > " ltlon Mtho<1 

l„ which th. .Hie. pr.P»r.d by fl.« hydr.ly.l. of .Ulcon 
expound 1. d.po.lted on th. .«£.«. .* . cor. .at.rl.l, «d th. 
vapo r .xl.l -Potion ..thod <VAD ..thod, in which th. .lllc. 
pr.par.d by hydroly.l. of .Ulcon co.pound 1. d.po.lt.d on 

. rotatln, h..t-r,.l.t.nt .at.rl.l to foe. . rod .h.p. body. 
Th . out.ld. depo.ltlonj..thod .nd th. v M ..thod ar. diff.r.nt 
1 ron H cv 0 ..ti^Tt^ sine th. r.action i. not p.rfor..d In 
, seal ed .y«t... th. r.fractlv. Ind.x control of th. pr.for. U 
difficult. B.nc. for th. ..nuf.cturin, of hl,h o^aHty optlc.l 
£i b.r. .n In.ld. d.po.itlon MCVO ..thod, In which th. a.ount of 
dopant c.n b. ...U- controll.d. 1. d..«d to b. pr.f.r.bl.. 

How.v.r , in th. publicly known !«.«• d.po.itlon HCVP 
..thod. fro. on. .nd of th. cu.rtz tub.. .IHcon t.tr.chlorld. 
(S iCl 4 ) « th. ,la» for.ln, raw .at.rl.l .nd dopantd for 
controllln, th. r.fr.ctiv. Index. .»ch .. ,.r..nlu. 
t.tr,chlorld. <0.C1 4 ). phosphoru. oxychlorid. O0C1,,. -nd boron 
trichlorld. (BC1 3 ). «. introduce .Ion, with oxyo.n for 
carrying out oxidation. M.anwhil. fro. th. out.ld. of th, 
q uartz tub., oxyoen-hydroo.n fla.e or an .l.ctrlc h.atin, 
equlp ..nt 1. .ov.d (traversed, fro. th. ,.. .upplyln, .Id. to 
the exhau.tin, .id., repeat.dly. to h..t th. ,as.s 



ln troduc.d. And by th. vapor ph... action, th. feed dopant 
cont.lnin, .IHC U d.po.lt.d/.ccu.ul.t.d a. tr.n.p.r.nt ,1... 
,11. in th, l,n,th dlr.ctlon of th. ,u..t, tub. In.id.. 

ro nowi„, thi.. th. ,u.. m- !.»•» -»' nln " hU " qu " t ' 

Mb. i. con.olid.t.d to co.pl.t. . ,u.rt, ,1... P»for.. 
B.c.u.. of th. above d..crib.d procedure.. In th. ,u.rt, ,1... 
pte for» obtained by thi. ».thod, a or.at d.al of chlorln. or 

a. will be dL.olved-lncluded. By th. presence 
chlotin. compound, will o. oi*»° 

of th.s. dl.solv.d ehlorln./ehlorid.. th.r. will b. M 
dis ,dvant» 9 . th.t th. .d.ocption 1... will occur at vi.ibl. 
re ,ion 0.6-1.1 «. w.v.l.noth band. Additionally, th. pr...nc. 
of th. dl.solv.d chl.rln./chlorid. will cau.. proble. In 
creatine blister, durino th. con.olid.tion or flb.r dr.win, 

Pr0e " S or.ov.r. in thi. in.id. depo.ltion XCVD ..thod. .. 
d .,crlb.d abov.. th. h..t r.culr.d for th. vapor ph... "action. 
o£ th . raw material, to occur i. provided fro. th. out.id. of 
th. ,uart, tub., and by th. h.atin, fro. th. out.id.. th. ou.rt. 
,1... tub. i. h..t.d to th. .oft.nin, point. B.c.u.. o, th... 
proc.dur... for..tion. of twi.tln, or bendln, to th. ,u.rt, tub. 
„n ...ily occur. And vh.n th. ,1... d.po.it.d l.y.r beco... 
thicX.r. th. h..t conduction will beco.. poorer and thi. will 
according r.,uir. an incre... in th. h.atin, fro. th. out.id.. 
M a r.sult. th. defection will b. acc.ntu.t.d. t. addition, 
particularly, wh.n an oxy,e»-hydro 9 .n fl... i. "PlT- » '»« 
out.id. h..tin, sauce, in ord.r to incr.... th. h.atin, 
t..p.ratur.. th. hydrooen ha. to b. incr.a..d and by thi.. th. 
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«... .p..d win met..... *• • """^ ««•«• *» • 

tenancy to ...lly .cc.l.r.t. th. d.formatl.n. futth.t, this 
defection will ».*. th. thlcxn... of th. ,1... d.po.lt.d lay" 
heterogen.ou.. and th. Int.nd.d r.fr.ctiv. ind.x distribution 
will b. drastically dl.turb.d. Thl. dls.dv.nt.g. oft.n 
accompanied th. deformation. 

Th. pt.s.nt invention 1. related to th. manufacturing 
method of quart, alas, preform for optical transmission by th. 
insid. deposition MCVD method In which th. abov. m.ntlon.d 
disadvantage I. resolved. The method is characteristically a. 
follows. An .st.r .Han. .xpre.s.d by th. general equation 
R 1 Si(OR 2 ) 4 n (wher., R 1 is hydrogen atom, methyl or .thyl 
group, R 2 l". n ».th y l group or ethyl group, n I. an integer number 
of o-4. and dopants expressed by G.(0R 3 >« and/or B(OR >, (where 
r 3 is a unival.nt hydrocarbon group) and/or ?H } ar. 
„e»t-combu.t.d in a quart* tub., and th. generated .Uic. 
containing th. dopant(s) is lay.r-d.po.lt.d a. transparent ,1... 
film on th. insid. wall of th. quart, tub.. Th.n th. quart, 
tub. is h.«t-..lt.d to consolidate th. c.nt.r (.li.lnat. th. 

hollow center) . 

to explain further, the present inventor, carried out 
investigation, on the manufacturing method of quart, glass 
preform for optical transmission, especially for (th. purpose 
of) achieving no Inclusion of halogen .to. or halogen compounds 
and for achieving the desired refractive index distribution. 
The studies were focused on the fact that the use. of sil.n.s 
(ailane compound.) and dopants, which contain no halogen or 
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h . l0 ,.n co.pound. in th.L ..l.eul th. '» 

s U.n.„ « th. «t.c .H.... .-own by th. .fo....ntlon.d 
gen ...l „u.tion ... .-PU^. th. bolHn, point would b. 
t ou,hly hi*., th.. 100-C, th. co.bu.tlo. ..t. would b. ...11. 
th. h.ndllno would b. - th. "»» * X ~ " 

lodu .t.i.l ,c.l.. r.rth.r fo. th. dop.nt.. if th. .lco,y 9-p 

cont.lnin, 1- - "« «' T^,, 

woul d not cont.l. h.loo.n .to.., th... ...ction .fficl.ncl.. 

.t low t.»p.»tu.. would b. hi*. Th...fo... ^ u.lno th... ... 

M t..i.l 9»« - de£lnl " ly • ,U * rU 9l "' P " fOC " 

„hlch cont.ln. no h.loo.n .to. or h.loc.n co.pound. .nd 

pos ...U«t ..*«««" i.<« -Ut.ib.ti.. c.n b. 

ob t,ln.d. *adlt,on.lly. in u.in, th.... th. ...ction 

„„...... by th. „. typ.. -ill dlMW... r«.th...o... th... 

9as .. ... «.i« to ...ct co.p...d to th. cc.ntlon.l on.., 

L. th. h..t entity ..,ui..a *« th. h..tin, «... th. out.ld. 

f«b« will be small. For example, when 
of the quartz tube win 

o*y 9 .n-hyd.o,.n «... i. -P**- » " Utee ' 
th. hyd.o 9 .n ..ount fo. th. h..tin, c. b. cut down to 1/S to 

w2 th.t of th. co.v..tio„.l ,pp.o.ch to .... th. fl. b... 

M . ...ult, th. d.fo...tion of th. ,u..t, tub. c.n b. p..v.nt.d 

and it w.. di.cov...d th.t th. 9 o.l of .xc.ll.nt ..fc.ctiv. 

ind.x distribution of th. o.u..t, ,1... »«.«•» «» * 

In vl.- of thl.. th. v..iou. condition. «... fu.th.. 

inv.stlo.t.d to co.pl.t. th. P.«.nt inv.otl.n. 

th. ..thod of th. p..«nt inv.ntion. .. d..c.ib.d .bov.. 
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e.pr.ss.d by ,«n.r.l .^tion » „«(« >4-» 
.. tky n tl ..t«.iU»., di..thyldL.tho,y.il.».. 
tll „thyl».thox».il»n.. t.tc.thoy.ll.n., 
B .thylt.i.thoxy.U.n.. 

t d in th. di..thyldlchlo t osil.«. synth..i. f .« th. 

:::: - — — - - 

vatni.h and silicon, oil. Th.y 

ce .etino th. .Utur. of .o„o..thylt t lchl 0I c.il.n. 

trlm.thylchloro.llan. and 
dia.thyldlehlorosilan.. trim .,, tur . 

with alcohol.; th. abov. .lxtur. 1. 
„ono».thyldlehlorosllan. with 

obtain.d by th.t-al deposition ot 

p „ly».thylcoly=hlo C opoly.ll.n. ana 

p oly B .thylpolychlo t opoly.Uox.n. .xpr.»ibl. by 

C Bj , n Si.C W obtainabl. in th. ai..thyldichlo t o. i an. 

,«« Th. t.tram.thoxysilan. can b. 
..nuUctuein, ,.«, . Th ^ aUohol lB 

B an u£ .ct Ut .a by cctino . ^ ^ 

th. pt.s.nc. of NaOCHj as catalyst 

bel ° WI nH 1,a0C -2 > ^< 0<:b jU * 2 "2 
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Therefor.. It on b. cheaply •«»»- i"'""""*- 
Additionally. throu,h dl.tlll.tlon. of th. raw mat.ri.l., 
chloro.il.n. oc it. ..t.t .il.n., »H» »«lty «t.d.l. 
cnt.inin, no impuritie. c.» be obtained. Thu. th. adv.nt.,. i. 
th.t by u.in, th... hl,h purity mat.ri.l.. hi* purity quart. 
,las. preform can b« obtain.d. 

Meanwhile th. dopant, to be u..d in th. -thod of th. 
p«sent invention can b. .xpr....d by th. aforementioned 
formula.-. Oe(OR 3 > 4 . B<0* 3 > 3 and PH,. ror example. G.IOCH,), 
,bolli»9 Point 150°C), G.(OC,H 5 ) 4 (boilin, point 190°C>, 
0.(0- n -C 3 H 7 ) 4 (boilin, point «0°C». G.(0-n-C 4 a 9 ) 4 (boilin, 
point 29.»C). S(0CH 3 , 3 (boilin, point «°C>. .COC 2 « s >, (boilin, 
point 117°C). B(0-n-C 3 B 7 ) 3 (boilin, point 17«°C>, and 
,«0--C 4 Vj (boilin, point 2 27°C> can be U.t.d. A*on, th.., 
th. one. with * 3 ,roup In .ith.r ..thyl ,roup or .thyl ,roup are 
relatively low in boilin, point and can be .uppli.d Into th. 
paction chamber alon, with a c.rrl.r thu. th.y ar. 

preferable. Further, th. manuf.cturin, method of th... C.<0» ) 4 
.nd B(OK 3 > 3 .» publicly Known. For in.t.nc th.y can b. 
'easily obtained by th. method. d..crib.d in a. »».r. Ch... Soc. 
1953. 75. p. 718, 0. Ch.». Soc, MM. p. 4916, Encyclopedia of 
Chemical Technology 3rd Ed. vol. 4. p. 111. etc. Relative to 
m p h 3 (boilin, point -88°C>. thl. » typical compound amon, th. 
phosphorous compound, which contain no h»lo,.n. It exhibit, 
extremely hi,h combustion efficiency either in air or oxy,.n. 
Hi,h purity ,rad. can be obtain.d in cylinder-filled for.. 
Because of th... r.a.on., it i. considered to be mo.t suitable. 
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,» th. «th.d of th. pr...nt inv.ntlon. th. .Ix.d ,.. of 
„ t .r .ILn. .no th. dop.nt 1. tr.n.po.t.d. .Ub c.rri.r 9« » 
n.cs.ry. .no introduc.d Into . ,u.rt« tub. .Ion, with oxyo.n 
,.. .s oxldl.ln, .,.nt to c.cry out o.ld.tlon r..ctlon in th. 
qu .rt, tub.. «d th. o.n.r.t.d .inc. cont.lnln, th. dop.«t i. 
a.po.it.d onto th. in.id. w.ll of th. <,u.rt« tub., rurth.r.or.. 

i. th. cov.ntion.l publicly Known In.ld. d.po.ltlon MCVD 

».th.d. for ho.o 9 .».ou.ly d.po.ltin, th. ..lie. a.n.r.t.d fro. 

th. tr.n.ported r..ct.nt M int. th. ,u.rt« tub. on th. 

insid. w.ll of ,«t, tub., th. oxy 9 .»-hydro 9 .n »... burn.r I. 

s „cc.,.lv.ly »ov.d .ion, th. ,u.rt, tub., .nd <r.p..t.d> b.c. 

a „d forth «ove«nt.'h.v. to b. P«rfor..d. How.v.r. in th. 

pr.s.nt lnv.ntion, both th. e.t.r .11... .»< th. dop.nt .r. 

co.bu.tibl« ..t.ri.l .»d th.y will b. ccbu.t.d l^.dl.t.ly .t 

th. tip of th. f..d-no«l. u»d for Introducln, th. ,.. to 

b .co.. .IHC cont.lnln, dopant .nd d.po.it.d on th. ,u.rt« tub. 

„U. Th.r.for. in pr.ctlc.. it i. pr.f.»hl. th.t th. h..tln, 
SO urc, such .. oxy 9 ,n-hydro 9 .n «... burn., i. flx.d .nd th. 
q u,rt. tub. it..lf I. «v.d to c.rry out th. b.ek .nd forth 
„ov,..nt.. xnd if th. tr.n.portin, .p«d of th. r.w ..t.ri.l 

ba cx fir. ph.n...non to .ceo.p.ny th. proc.... Th.r.for., it i, 

»<... into th. qu.rt. tub. in.ld. with tufflci.nt 
b.tt.r to tpr.y the« into tne qu 

flow r.t.. M.o if th. oxy 9 .n 9 » is not .Ix.d In th. r.w 
..t.rl.l 9 «.«. th. co.bu.tloo sp..d will b. low.r.d .nd th... 
vill b. . conc.ro for not .chl.vln, co.pl.t. co.bu.tlon. Thu. 
it i. d..lr.bl. to .1. th. oxy,.n l^.di.t.ly b.for. th. 
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f eed-nottle . 

th. siUc. deposited on inside of th. quart, 
tub. will b. «U.d by th. co.bu.tl.» heat, and by th. 
burn.r or electric h..tin, fc» out.id. to b.co.. . ,1... fil- 
th. ,u.. m« dop8nt ' ,nd by "° on " " th * 

aopant. different refractive indexes will b. exhibited. 
Therefore, m practice, it is better to successively vary th. 
aopant concentration in th. raw ..t.ri.l -ix.d ,» so that ,las. 
fl l« havin, th. successively specified refractive indexes in 
th . insid.-di.-.ter direction of th. quart, tub. will b. 

successively deposited. 

A „a th. obtained quartz tub. with dopant contain!., ,1... 
lay .r, deposited on it. inside wall is then h.at-.elt.d for 
consolidation to b.co.e quart, ,1... P"for.. to carry out 
this. th. conv.ntlon.l publicly known collap.in, proc... can be 
.uit.biy applied, ror exa.ple. the «thod below can be adopted: 
th. quarts tub, i« heat-».lted at about 2.000°C and th. 
viscosity of th. aalted 9 U.« and th. surface tension of th. 
,!ass ar. utilised to achl.v. solidification collap.in, so th.t 

no air will remain inside. 

Kext, th. present invention I. illustrated bas.d on th. 
attached fi,ur... ri« 1 L «. cross section dL,ra. of th. 
. qu lp»ent for perfor.in, th, present invention «thod. ri, 2 >s 
the cross section di.,r.» showin, th, aovea.nt of th, quarts 
tube. th. raw .at.ri.l 9». «d dopants, contained in est.r 
,Uan. contains 1. G.<0* 3 > 4 contain.r 2. B,OR 3 », cont.in.r 3 
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„, contain.. 4. ar. ..eh transport.- by th. ar„» ,.. 

ln troduc«d fro. tub ' U,n, ' V " M1 

olxed to,.th.r -1th th. oxyo.n transport.* *r- introduction 

tub. .nd th.n introduce into ,u.rt, ,1... tub. Th. 

introduction of thi. -l.tur. L conduct.d by spr.yin, into 

ln sld. of th. ,u«ts tub. fro. th. f..d-no„l. .. how.v.r. .inc. 

th. ,u.rt* tub. 8 i. tain, »..t.d fro. out.ld. by 

oxy,.n-hydro,.» burn.. 10. th. ,.. introduc.d h.r. -11! b. 

co .bust.d .. th. tip of f..d-nossl. 9. By thi. oxidation 
action, th. ,.. «iU b.co». dopant cont.inin, silica and th. 
.Hi,, will b. d.po.it.d l„.id.-w.ll of th. ,u.rt, tub. b.ln, 
to t,t.d. Sine. th. quarts tub. 1. .ucc...iv.ly .ov.d fro. on. 
end to th. oth.r ao.ln.t th. stationary burn.r. th. .llle. vl U 
aeposlt.d unifor.ly on th. lnsld.-w.ll of quart, tub., .nd th. 
sil ica will b. «lt.d by th. raw .at.rl.l ,.. co.bu.tion h.at 

► , tub. wall. Portions of th. .Hie which h.v. not 
on th. quarts tub. van. 

b „„ conv,rt.d to ,1... f «d th. .xh.u.t ,.. ar. .xh.u.t.d 

th. .ove.snt of th. quart, tub.. » 1. .hovn th.t th. quart, 
tube 8 will .ov. .uch a. fro. ri, a, to ri, b, po.ltlon ao.ln.t 
th . fix.d bur„.r 10. It Indic.t.s that aft.r it .ov.. to th. 
end a. shown in ri, b>. it win i—i.t.l, r.v.rt.d to ri, a, 
p ositlo ni this proc.dur. 1. used to succ.sslv.ly for. class 



films. 



[n this cas.. th. dop.d a.ount. of th. dopant a,.ln.t th. 
e,t.r sllan. ar. ad,ust.d to .ith.r incr.as. or d.cr.as. with 
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tl „ .0 that th. dopant concentration, cont.ln.d U IK. 
m »s deposited on th. ,u.rt, t- -II - *. P»---- 
e£c activ. — «" 

th .„ th. Wl » tub. 1. con.olid.t.d by th. 

alass preform. 

» essence, in the -« * ln " ntl ° n ' , 

.»« dopant containing no h.loo.n atom or ^ compound 

. ue.d .. .t.rtm, -t..ui.. - * — 

method. ,u«. iay.» —mm, *" UBU >ted *" 

thI ou,h meltin, consolidation, ouarts ,1". pr-'or. for 

. nr.* bv thi. approach .ntlr.ly no 
transmission is manufactured. By tni. PP 

hal o,.n. .to. and h.lo 9 .n compound. will b. cont.ln.d 
Th er.for. the ,u.rts ,ias. P <- -* - — 
lc ,, by th. pr.s.nc. of haloes can b. ...II, obt.ln.d 
rutt h. t .or„ du. to th. ,ood cctivlty of th. dopant, at low 
Il^atur.. th. variation. In th. r.fr.ctiv. Ind., distribution 
w «l b. ...U and a ,u.rtx ,1... P»ror. for optical 

tt ans.l..l.n bavin, >«, -P— »~ 4l "'" nC ' 

can b. ..sny obt.in.d. xn this ca... co.p.r.d to th. 

, ^. h.»tlna from th« out. Id. can b. mad. 
conventional m.thod, th. h.»tlna 

low . t in te.per.tur. to prevent deformation of th. ou.rt tube. 
As . t e.ult. It provides an advanta,. in that a cu.rt, ,1... 
pte for. bavin, desirable r.fractiv. ind„ di.tributlon can be 
easily obtained. 

of the present invention are given 
Performance examples ot tne pi« 
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below. 

performance Example 1 

M ta uh» - »• ~ i -- t * how ; ; n v.. 

construct. H.t h yn ( i«t h oxy.il.n. t CH } Si<0CH 3 , 3 .. - 

.at ri.i - *««l-.»4 - " d0P>nt 

t.rial. -e» t an.pcct.-i by ar,o». .ix.a with oxy,.« ... 

These materials wei» ^ *- 

and suppHea into the ou.rts tub. thcouob t ..a.r-no„l.. 

tb. quart, tub. was b..t.a by an oxyo.n-byaro,.« 

bu rn.c, th. burn. BOvln ,- h ..tin„ th, 

150 mm/minute speed. During t 

si ° 2 "X 5 ;;;: 2 ;u PP1 y - «- - — • — a - z 

out .U. h.atin, te»P— «. — « consort, tb. quart, 
tub. to * coa shape quartz gloss preform. 

T „. obtains quarts ,!as. pr.for. was tr.n.par.nt. I* «. 
«asur.a £ or tb. cross s.ctW r.fr.ctiv. ina.x ai.tcibut o„, 
th . r.su» inaicat.a tb. ,r.a.a ina.x typ. a. .bo- in «, 4. 
Th tl b.r pr. P ar.a £ ro. tbU p..«~ «. — - 

• ol „ati«<. from chlorin. atom was .ntir.ly abs.nt. 
loss originating 

performance Example 2 

. synth.Uc quarts tub.. 30 - in out.U. au«t.r ana UN 

M u *.,«. -« .-Pin- «» - l >"«* t *"* ln 
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... ... »...■•• !•• •••• 

c ;: .. ».»> - - •• 

' , „ 0 „ . „,. „...,....< •••• 

rr:;.:. ... — - - - — -jrr*. 

« e jrt _r o» composition glass rn»» 
30 layers of Si0 2 -B 2 u 3 c« r 

the qostt , » ^ . ., thyltclB . thOJiysl ,». 

Next, as raw material, 

* 10 c c. of PH, and 30 c.c. of Ge(OC 2 H 5 > 4 were 

and as dopants, 10 c.c. 3 

ort d «m, 300 c.c. o£ ar 9 on <■»• To thi. ..!««.. 1.™ 

. «r. -m* - t». .Ltur. «» ft.— 

c.c. of oxygen gas were 

tube Similar treatment described in 
into the quartz tube. ^ 

rv.mnle 1 was applied to form 70 layers of 
Performance Example 1 was vv n,. 

nation glass fil»» on the inside-wall of the 
SiO 2 -P 2 0 5 -Ge0 2 composition gias 

quartz tube as core layer. ^ 

Then the supply of the raw material gas was stopp 
outs ide heating temperature was raised to consolidate the .art, 

The obtained transparent glass body was measured foe the 
cro6S sectional refractive index distribution, the result 

a fro* this preform was analyzed using a x-ray 

-.lutlM fro. chlorine .torn w. .ntlr.ly .b..nt. 
loss originating » u " 

performance Example 3 
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» synth.tic a.„.tt, tub.. 30 . In out.ld. dl...t.t and 100. 
B „ ». l,n,th v.. ..Plcyd - th. «<.ulp».nt .»o«n L ri, 1 «. 
construct. As raw -U.1.1 100 «... •« t.tt...thoxy.il.n. 
,SHOCH } , 4 ,. and .. dopant, 200 C.c. O t B ( OC2HS> 3 «t. 
tt.n.pott.d -U, 20. cc. of ar,on To this ..M. 

c.c. of oxyo.n 9 a. ««• - th « ,ntt0dUMd 

int. th. ,uartz tub.. Si«il« tt.af.nt d.sctib.d 1» 
Pe rfor»anc. Ex,» P l. 1 «» «PP"«0 t. «o» 50 lay.t. of Si0 2 -. 2 0, 
exposition ,1... m». on th. insid.-v.ll of th. ,u.tt* tub. a. 
clad layec. 

Next, a. raw ..t.ti.l. 100 e.e. of t.tr.mthoxy.il.n. .nd 
„ d op,»t. 10 cc. 0« «, «* 3* «•«• °< 

transported usln, 3.0 c.c. of « 9 on .... To thl. .ixtut., 1.000 
c.c. of oxy,.n 9 a. «.r. ln " 0<,UC,d 
into th. quarts tub.. il-ll« tt.at-.nt d..ctlb.d In 

. 1 wa , »ppll.d to form 50 lay.ts of 

Petfotnane. Exanpl. 1 was app»» 

„i»st film on th. Inside-wall of th. 
Si0 2 -r 2 V G,0 2 c°"P osUlon ,la " 
quatts tub. as cot. lay.t. 

Th.n th. supply of th. taw .at.tl.l ,a. was stopp.d and th. 
ou t.id. h..tln 9 t..p.t.tut. was t.i..d to consolidat. th. qu.tt, 
tub. to a tod snap, quarts glass pt.fot.. 

th. obt.in.d tt.n,pat.nt ,1... body -a. »e.sur.d tot th. 
ct... s.ction.1 t.ft.ctlv. ind.x distribution, th. r.sult 

prepared fro. this preform «.. an.ly»d usin, a x-ray 
B lcto-.n.lys.t ! chlorin. ato. ... not d.t.ct.d. Also no bli.t.r 
t ot»ln. occutt.d wh.n th. pt.form ... pulled. Th. absorption 
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„hi«rlne atom was entirely absent, 
loss originating fro. chlorine 

•• -;;;v;rr „- Trr 

the cross section diagram showing the mo 

t .. ... - 4 " d 

" act v. index ai.tcU.tl- dU,.-. - *•» 

glass preforms prepared in * 
Example 2*3, respectively. 

1... Ester silane container 

2... Ge(OR 3 > 4 container 

3... B(OR 3 > 3 container 

4... PH, container 

' , 6... Mixing equipment 

5, 7... introduction pipe 

a . Quart* glass tube 
" ..a-nci. ,Hot.= »u e.— - — 
w , t . u «a in th. »*— M -t. «-,«. «— *" 

accordingly. ) 
10... Burner 

„t..t M>P"««t' shl "^» ,CheBlCSl 

industries) K K 

*„nt . Attotn.,. KVOichi «.»»t. 
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Araendment Procedure 

February 10, 1984 

To: Patent Office Director Mr. Kazuo wakasugi 

1. case Identification 

Patent Application No. 198270-1983 

2. Subject of Invention 

Mratactarlog «thod ot qu.rt, gl«. P»<«» «•« «P"" 1 
transmission 

3. Amending Party 

Relation to the Case: Patent Applicant 

(206) shinetsu Chemical Industries K K 
Name: x 

4 . Agent 

Name: Attorney (6282) Ryoichi Yamamoto 

Address: Nagai Building 

9, 4-Chome, Hon-machi, Nihonbashi, Chuo-ku, 

Tokyo 103 

I Tel: Tokyo (270)0858 J 
5. Date of Amendment Order 

Delivering Date: January 31, 1984 
6 Object of Amendment 

Figures 
7. Content of Amendment 

As shown in separate sheet 



